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1 The ejements of nature: interactive and realistic techniques H 
Oliver Deusen, David S. Ebert, Ron Fedkiw, F. Kenton Musgrave, Przemyslaw Prusinkiewicz, 
Doug Roble, Jos Stam, Jerry Tessendorf 

August 2004 Proceedings of the conference on SIG GRAPH 2004 course notes GRAPH 
04 

Publisher: ACM Press 

Full text available: 'ff| pdf{ 17.65 MS) Additional Information: full citation, abstract 

This updated course on simulating natural phenomena will cover the latest research and 
production techniques for simulating most of the elements of nature. The presenters will 
provide movie production, interactive simulation, and research perspectives on the difficult 
task of photorealistic modeling, rendering, and animation of natural phenomena. The 
course offers a nice balance of the latest interactive graphics hardware-based simulation 
techniques and the latest physics-based simulation techni ... 
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models 

Cyril Soler, Frangois X. Sillion, Frederic Blaise, Philippe Dereffye 
April 2003 ACM Transactions on Graphics (TOG), Volume 22 issue 2 
Publisher: ACM Press 

Additional Information: full citation, abstract, references, citings. ]r\± 
terms 



Full text available: ^j |pdf(467.92 KB) 



lex 



We describe a complete lighting simulation system tailored for the difficult case of 
vegetation scenes. Our algorithm is based on hierarchical instantiation for radiosity and 
precise phase function modeling. It allows efficient calculations both in terms of 
computation and memory resources. We provide an in-depth description and study of the 
instantiation-based radiosity technique and we address the problems related to generating 
and managing phase functions of plant structures, as needed by the ... 

Keywords: Plant growth simulation, calibrated physiological simulation, instantiation, 
landscape simulation, lighting simulation, radiosity 
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Publisher: ACM Press 

Full text available- ffi pd*(1.95 MB) Additional Information: full citation , abstract, references , citings, index 
\M* terms, review 

Raster graphics displays are almost always refreshed out of a frame buffer in which a 
digital representation of the currently visible image is kept. The availability of the frame 
buffer as a two-dimensional memory array representing the displayable area in a screen 
coordinate system has motivated the development of algorithms that take advantage of 
this memory for more than just picture storage. The classic example of such an algorithm 
is the depth buffer algorithm for determining visible s ... 

atmosphere 
^ Jaroslav Sloup 

April 2002 Proceedings of the 18th spring conference on Computer graphics 
Publisher: ACM Press 

Full text available: ^| pdf{323.18 K8) Additional Information: full citation, abstract, references, index terms 

One of the extensively researched fields in todays computer graphics are techniques for 
simulation and visualisation of various natural phenomena. This state of the art report is a 
survey of the methods for modelling and rendering of the cloudless Earth's atmosphere 
and related light effects. A physically based lighting model describing the light propagation 
through the atmosphere is presented. The model takes into account absorption and 
scattering by particles suspended in the atmosphere and ca ... 

Keywords: atmospheric effects, light scattering, modelling of natural phenomena, photo- 
realistic image synthesis 



5 Deep..shadgw .maps 
rife Tom Lokovic, Eric Veach 

^ July 2000 Proceedings of the 27th annual conference on Computer graphics and 
interactive techniques 
Publisher: ACM Press/Addison-Wesley Publishing Co. 

Full text available- Wpdff783 65 KR). Additional Information: MLcjMiQB, abstract, .references, citings, index 

terms 

We introduce deep shadow maps, a technique that produces fast, high-quality shadows for 
primitives such as hair, fur, and smoke. Unlike traditional shadow maps, which store a 
single depth at each pixel, deep shadow maps store a representation of the fractional 
visibility through a pixel at all possible depths. Deep shadow maps have several 
advantages. First, they are prefiltered, which allows faster shadow lookups and much 
smaller memory footprints than regular shadow maps ... 

6 Multi-^ 

^ Paul 3. Diefenbach, Norman I. Badler 

^ April 1997 Proceedings of the 1997 symposium on Interactive 3D graphics 
Publisher: ACM Press 

Full text available: ^£df{tl8„M3i Additional Information: M.citatLon, references, citings, index terms 
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July 1997 ACM Transactions on Modeling and Computer Simulation (TOMACS), volume 

7 Issue 3 
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Publisher: ACM Press 

Full text available: pDd«443.34 KBi Additional lnformation: ful1 cltatton - references , citing index 

terms, review 

In Distributed Interactive Simulation (DIS), each participating node is responsible for 
maintaining its own model of the synthetic environment. Problems may arise if significant 
inconsistencies are allowed to exist between these separate world views, resulting in 
unrealistic simulation results or negative training, and a corresponding degradation of 
interoperability in a DIS simulation exercise. In the DIS community, this is known as the 
simulator terrain database (TDB) correlation problem. ... 

Keywords: distributed interactive simulation, terrain databases 



8 AJens and.aperture 
Mi Michael Potmesil, Indranil Chakravarty 

August 1981 ACM SIGGRAPH Computer Graphics , Proceedings of the 8th annual 

conference on Computer graphics and interactive techniques SIGGRAPH 

'81, Volume 15 Issue 3 

Publisher: ACM Press 

Full text available- pd-7742 54 KB) Additional Information: full citation, abstract, references, citings, index 
^ ^ terms 

This paper extends the traditional pin-hole camera projection geometry, used in computer 
graphics, to a more realistic camera model which approximates the effects of a lens and 
an aperture function of an actual camera. This model allows the generation of synthetic 
images which have a depth of field, can be focused on an arbitrary plane, and also permits 
selective modeling of certain optical characteristics of a lens. The model can be expanded 
to include motion blur and special effect filter ... 

Keywords: Camera model, Computer graphics, Lens and aperture, Raster displays, 
Visible surface algorithms 
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materials 



Holly E. Rushmeier, Kenneth E. Torrance 
January 1990 ACM Transactions on Graphics (TOG), volume 9 issue l 
Publisher: ACM Press 

Full text available: pdfl2.94 MB) Additional Information: Mcit^ion, abstract, references, cjtings, index 
' ^ terms 

An extension of the radiosity method is presented that rigorously accounts for the 
presence of a small number of specularly reflecting surfaces in an otherwise diffuse scene, 
and for the presence of a small number of specular or ideal diffuse transmitters. The 
relationship between the extended method and earlier radiosity and ray-tracing methods is 
outlined. It is shown that all three methods are based on the same general equation of 
radiative transfer. A simple superposition of the earlier ... 

10 Ughtfield.acauisjt 
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^ Kurt Akeley, Simon j. Watt, Ahna Reza Girshick, Martin S. Banks 

August 2004 ACM Transactions on Graphics (TOG), volume 23 issue 3 
Publisher: ACM Press 

Full text available: ^.Ddfi3Q4.43.HB) Additional Information: full citation, abstract, references, citings, index 

i) terms 
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Typical stereo displays provide incorrect focus cues because the light comes from a single 
surface. We describe a prototype stereo display comprising two independent fixed- 
viewpoint volumetric displays. Like autostereoscopic volumetric displays, fixed-viewpoint 
volumetric displays generate near-correct focus cues without tracking eye position, 
because light comes from sources at the correct focal distances. (In our prototype, from 
three image planes at different physical distances.) Unlike autos ... 

Keywords: graphics hardware, hardware systems, optics, user- interface hardware, virtual 
reality 
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Nadia Magnenat-Thalmann 
^ August 2004 Proceedings of the conference on SIG GRAPH 2004 course notes GRAPH 
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Publisher: ACM Press 

Full text available: ^pdfUM8 MB). Additional Information: Mcllation 
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j& Craig Donner, Henrik Wann Jensen 

^ July 2005 ACM Transactions on Graphics (TOG), Volume 24 issue 3 
Publisher: ACM Press 

Full text available: ^pdft5M-0S.K3) Additional Information: fyjj.cltatipn, abstract, references, index terrns 

This paper introduces a shading model for light diffusion in multi-layered translucent 
materials. Previous work on diffusion in translucent materials has assumed smooth semi- 
infinite homogeneous materials and solved for the scattering of light using a dipole 
diffusion approximation. This approximation breaks down in the case of thin translucent 
slabs and multi-layered materials. We present a new efficient technique based on multiple 
dipoles to account for diffusion in thin slabs. We enhance this ... 

Keywords: BSSRDF, diffusion theory, global illumination, layered materials, light 
transport, realistic image synthesis, reflection models, subsurface scattering 



13 Jhree-dimensiona 
^ M. R. Stytz, G. Frieder, 6. Fried er 

Nr December 1991 ACM Computing Surveys (CSUR), Volume 23 Issue 4 
Publisher: ACM Press 

Full text available: m pdff7.38 MB) Additional Information: Mixtion, references, crtin^s, jndex terms, 

review 



Keywords: Computer graphics, medical imaging, surface rendering, three-dimensional 
imaging, volume rendering 
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Michael Potmesii, Indranil Chakravarty 
^ April 1982 ACM Transactions on Graphics (TOG), volume l issue 2 

Publisher: ACM Press 

Full text available: Wpdf(.i.87.MBj Additional Information: Mlcftetion, references, citings, jndexjejms 
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Keywords: camera model, defocused optical system, lens and aperture, point-spread 
function 



15 Heads,„fa^^^ 

jM^, Johnny T. Chang, Jingyi Jin, Yizhou Yu 
^ July 2002 Proceedings of the 2002 ACM SIGGRAPH/Eurographics symposium on 
Computer animation 

Publisher: ACM Press 

Full text available: ^.pdf(2,4J„MB) Additional Information: MLcjtatjon, abstract, rejerences, citings 

Hair exhibits strong anisotropic dynamic properties which demand distinct dynamic models 
for single strands and hair-hair interactions. While a single strand can be modeled as a 
multibody open chain expressed in generalized coordinates, modeling hair-hair interactions 
is a more difficult problem. A dynamic model for this purpose is proposed based on a 
sparse set of guide strands. Long range connections among the strands are modeled as 
breakable static links formulated as nonreversible positional ... 

Keywords: collision detection, hair animation, hair rendering, hair-hair interaction, open 
chain, static links 



16 Three-dimensional object recognition 
Paul J. Besl, Ramesh C. Jain 

^ March 1985 ACM Computing Surveys (CSUR), volume 17 issue l 
Publisher: ACM Press 

Full text available- *P| pdf(7.76 M3) Additional Information: full citation, abstract , references , citings, index 
^ terms, review 

A general-purpose computer vision system must be capable of recognizing three- 
dimensional (3-D) objects. This paper proposes a precise definition of the 3-D object 
recognition problem, discusses basic concepts associated with this problem, and reviews 
the relevant literature. Because range images (or depth maps) are often used as sensor 
input instead of intensity images, techniques for obtaining, processing, and characterizing 
range data are also surveyed. 
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$k medium 

^ Holly E. Rushmeier, Kenneth E. Torrance 

August 1987 ACM SIGGRAPH Computer Graphics , Proceedings of the 14th annual 

conference on Computer graphics and interactive techniques SIGGRAPH 

'87, Volume 21 Issue 4 

Publisher: ACM Press 

Full text available: Mpdff256MB) Additional Information: MLcitatipn, abstract, r^erences, citings, Index 



Terms 

The zonal method for calculating radiative transfer in the presence of a participating 
medium is applied to the generation of realistic synthetic images. The method generalizes 
the radiosity method and allows for emission, scattering, and absorption by a participating 
medium. The zonal method accounts for volume/surface interactions which have not been 
previously included, as well as volume/volume and surface/surface interactions. In 
addition, new algorithms, based on the hemi-cube formulation, ... 

18 Chameleon: An Interactive Texture-based Rendering Framework for Visualizing Q 
Ihr.ee-djm 

Guo-Shi Li, Udeepta D. Bordoloi, Han-Wei Shen 
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October 2003 Proceedings of the 14th IEEE Visualization 2003 (VIS'03) VIS '03 
Publisher: IEEE Computer Society 

Full text available: ^pdfC50A8P„KB). Additional Information: MLcitatipn, abstract 

In this paper we present an interactive texture-based technique for visualizing three- 
dimensional vector fields. The goal of the algorithm is to provide a general volume 
rendering framework allowing the user to compute three-dimensional flow textures 
interactively, and to modify the appearance of the visualization on the fly. To achieve our 
goal, we decouple the visualization pipeline into two disjoint stages. First, streamlines are 
generated from the 3D vector data. Various geometric properties ... 

Keywords: 3D flow visualization, vector field visualization, volume rendering, texture 
mapping 



19 Radios^ Q 
M£ Laszlo Neumann, Attila Neumann 

^ July 1995 ACM Transactions on Graphics (TOG), Volume 14 Issue 3 
Publisher: ACM Press 

Full text available* , Ppdff2.06 MB) Additional Information: M cMiSQ, abstract, references, citings, index 

terms, review 

We examine various solutions to the global illumination problem, based on an exact 
mathematical analysis of the rendering equation. In addition to introducing efficient 
radiosity algorithms, we present a uniform approach to reformulate all of the basic 
radiosity equations used so far. Using hybrid methods we are able to analyze possible 
combinations of the view-dependent ray-tracing method and of the low-resolution 
radiosity-based method, and to offer new algorithms. 

Keywords: Southwell algorithm, complete two-pass method, conjugated gradient 
method, convergence criteria, coupling method, distributed ray tracing, double-patch 
method, nondiffuse ambient term, photosimulation, radiosity method, rendering equation, 
residual image, separable reflectance 
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June 2003 Proceedings of the 14th Eurographics workshop on Rendering EGRW '03 
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Full text available: -g pdf(3.30 MB) Additional lnformation: m cjt;ation ' ^traot, references , citings, Index 



lerms 



Shadow maps are a very efficient means to add shadows to arbitrary scenes. In this 
paper, we introduce Translucent Shadow Maps, an extension to shadow maps which allows 
very efficient rendering of sub-surface scattering. Translucent Shadow Maps contain depth 
and incident light information. Sub-surface scattering is computed on-the-fly during 
rendering by filtering the shadow map neighborhood. This filtering is done efficiently using 
a hierarchical approach. We describe optimizations for an imple ... 
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Doug Roble, Jos Stam, Jerry Tessendorf 

August 2004 Proceedings of the conference on SIG GRAPH 2004 course notes GRAPH 
'04 

Publisher: ACM Press 

Full text available; "||] pdf( 17.65 MS) Additional Information: full citation, abstract 

This updated course on simulating natural phenomena will cover the latest research and 
production techniques for simulating most of the elements of nature. The presenters will 
provide movie production, interactive simulation, and research perspectives on the difficult 
task of photorealistic modeling, rendering, and animation of natural phenomena. The 
course offers a nice balance of the latest interactive graphics hard ware -based simulation 
techniques and the latest physics-based simulation techni ... 
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We describe a complete lighting simulation system tailored for the difficult case of 
vegetation scenes. Our algorithm is based on hierarchical instantiation for radiosity and 
precise phase function modeling. It allows efficient calculations both in terms of 
computation and memory resources. We provide an in-depth description and study of the 
instantiation-based radiosity technique and we address the problems related to generating 
and managing phase functions of plant structures, as needed by the ... 

Keywords: Plant growth simulation, calibrated physiological simulation, instantiation, 
landscape simulation, lighting simulation, radiosity 
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Raster graphics displays are almost always refreshed out of a frame buffer in which a 
digital representation of the currently visible image is kept. The availability of the frame 
buffer as a two-dimensional memory array representing the displayable area in a screen 
coordinate system has motivated the development of algorithms that take advantage of 
this memory for more than just picture storage. The classic example of such an algorithm 
is the depth buffer algorithm for determining visible s ... 
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One of the extensively researched fields in todays computer graphics are techniques for 
simulation and visualisation of various natural phenomena. This state of the art report is a 
survey of the methods for modelling and rendering of the cloudless Earth's atmosphere 
and related light effects. A physically based lighting model describing the light propagation 
through the atmosphere is presented. The model takes into account absorption and 
scattering by particles suspended in the atmosphere and ca ... 

Keywords: atmospheric effects, light scattering, modelling of natural phenomena, photo- 
realistic image synthesis 
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We introduce deep shadow maps, a technique that produces fast, high-quality shadows for 
primitives such as hair, fur, and smoke. Unlike traditional shadow maps, which store a 
single depth at each pixel, deep shadow maps store a representation of the fractional 
visibility through a pixel at all possible depths. Deep shadow maps have several 
advantages. First, they are prefiltered, which allows faster shadow lookups and much 
smaller memory footprints than regular shadow maps ... 
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In Distributed Interactive Simulation (DIS), each participating node is responsible for 
maintaining its own model of the synthetic environment. Problems may arise if significant 
inconsistencies are allowed to exist between these separate world views, resulting in 
unrealistic simulation results or negative training, and a corresponding degradation of 
interoperability in a DIS simulation exercise. In the DIS community, this is known as the 
simulator terrain database (TDB) correlation problem. ... 

Keywords: distributed interactive simulation, terrain databases 
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This paper extends the traditional pin-hole camera projection geometry, used in computer 
graphics, to a more realistic camera model which approximates the effects of a lens and 
an aperture function of an actual camera. This model allows the generation of synthetic 
images which have a depth of field, can be focused on an arbitrary plane, and also permits 
selective modeling of certain optical characteristics of a lens. The model can be expanded 
to include motion blur and special effect filter ... 

Keywords: Camera model, Computer graphics, Lens and aperture, Raster displays, 
Visible surface algorithms 
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An extension of the radiosity method is presented that rigorously accounts for the 
presence of a small number of specularly reflecting surfaces in an otherwise diffuse scene, 
and for the presence of a small number of specular or ideal diffuse transmitters. The 
relationship between the extended method and earlier radiosity and ray-tracing methods is 
outlined. It is shown that all three methods are based on the same general equation of 
radiative transfer. A simple superposition of the earlier ... 
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Typical stereo displays provide incorrect focus cues because the light comes from a single 
surface. We describe a prototype stereo display comprising two independent fixed- 
viewpoint volumetric displays. Like autostereoscopic volumetric displays, fixed-viewpoint 
volumetric displays generate near-correct focus cues without tracking eye position, 
because light comes from sources at the correct focal distances. (In our prototype, from 
three image planes at different physical distances.) Unlike autos ... 

Keywords: graphics hardware, hardware systems, optics, user-interface hardware, virtual 
reality 
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This paper introduces a shading model for light diffusion in multi-layered translucent 
materials. Previous work on diffusion in translucent materials has assumed smooth semi- 
infinite homogeneous materials and solved for the scattering of light using a dipole 
diffusion approximation. This approximation breaks down in the case of thin translucent 
slabs and multi-layered materials. We present a new efficient technique based on multiple 
dipoles to account for diffusion in thin slabs. We enhance this ... 

Keywords: BSSRDF, diffusion theory, global illumination, layered materials, light 
transport, realistic image synthesis, reflection models, subsurface scattering 
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Hair exhibits strong anisotropic dynamic properties which demand distinct dynamic models 
for single strands and hair-hair interactions. While a single strand can be modeled as a 
multibody open chain expressed in generalized coordinates, modeling hair-hair interactions 
is a more difficult problem. A dynamic model for this purpose is proposed based on a 
sparse set of guide strands. Long range connections among the strands are modeled as 
breakable static links formulated as nonreversible positional ... 

Keywords: collision detection, hair animation, hair rendering, hair-hair interaction, open 
chain, static links 
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A general-purpose computer vision system must be capable of recognizing three- 
dimensional (3-D) objects. This paper proposes a precise definition of the 3-D object 
recognition problem, discusses basic concepts associated with this problem, and reviews 
the relevant literature. Because range images (or depth maps) are often used as sensor 
input instead of intensity images, techniques for obtaining, processing, and characterizing 
range data are also surveyed. 
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The zonal method for calculating radiative transfer in the presence of a participating 
medium is applied to the generation of realistic synthetic images. The method generalizes 
the radiosity method and allows for emission, scattering, and absorption by a participating 
medium. The zonal method accounts for volume/surface interactions which have not been 
previously included, as well as volume/volume and surface/surface interactions. In 
addition, new algorithms, based on the hemi-cube formulation, ... 
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In this paper we present an interactive texture-based technique for visualizing three- 
dimensional vector fields. The goal of the algorithm is to provide a general volume 
rendering framework allowing the user to compute three-dimensional flow textures 
interactively, and to modify the appearance of the visualization on the fly. To achieve our 
goal, we decouple the visualization pipeline into two disjoint stages. First, streamlines are 
generated from the 3D vector data. Various geometric properties ... 

Keywords: 3D flow visualization, vector field visualization, volume rendering, texture 
mapping 
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We examine various solutions to the global illumination problem, based on an exact 
mathematical analysis of the rendering equation. In addition to introducing efficient 
radiosity algorithms, we present a uniform approach to reformulate all of the basic 
radiosity equations used so far. Using hybrid methods we are able to analyze possible 
combinations of the view-dependent ray-tracing method and of the low-resolution 
radiosity-based method, and to offer new algorithms. 

Keywords: Southwell algorithm, complete two-pass method, conjugated gradient 
method, convergence criteria, coupling method, distributed ray tracing, double-patch 
method, nondiffuse ambient term, photosimulation, radiosity method, rendering equation, 
residual image, separable reflectance 
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Shadow maps are a very efficient means to add shadows to arbitrary scenes. In this 
paper, we introduce Translucent Shadow Maps, an extension to shadow maps which allows 
very efficient rendering of sub-surface scattering. Translucent Shadow Maps contain depth 
and incident light information. Sub-surface scattering is computed on-the-fly during 
rendering by filtering the shadow map neighborhood. This filtering is done efficiently using 
a hierarchical approach. We describe optimizations for an imple ... 
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Issued 








SHOHEI 


11189798 


Not 


30 


07/27/2005 


Optical transceiver module 


MORIWAKI, 




Issued 






SHOHEI 


11189837 


Not 


30 


07/27/2005 


Optical communication module 


MORIWAKI, 




Issued 






SHOHEI 
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Application# 


Patent# 


Status 


Date Filed 
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Inventor Name 


07862010 


5345570 


150 


04/01/1992 


MICROPROGRAM CONTROL 
CIRCUIT 


AZEKAWA, 
YOSHTFUMI 


07865020 


5481682 


150 


04/08/1992 


MICROCOMMAND 
FUNCTION SWITCHING 
CIRCUIT 


AZEKAWA, 
YOSHIFUMI 


09006184 


Not 
Issued 


161 


01/13/1998 


DATA PROCESSING DEVICE 
REDUCED IN REQUIRED 
STORAGE CAPACITY 


AZEKAWA, 
YOSHIFUMI 


09522360 


6388498 


150 


03/09/2000 


SEMICONDUCTOR DEVICE 
CAPABLE OF REDUCING 
NOISE 


AZEKAWA, 
YOSHIFUMI 


09533373 


Not 
Issued 


163 


03/22/2000 


Device for compressing image 
data by quantizing pixel values in 
prescribed region, device for 
decompressing compressed image 
data, and image display device 
using said devices 


AZEKAWA, 
YOSHIFUMI 


09553954 


Not 
Issued 


161 


04/21/2000 


Arithmetic device allowing 
effective utilization of arithmetic 
unit resource according to 
effective bit width of input data 


AZEKAWA, 
YOSHIFUMI 


09572947 


6545675 


150 


05/17/2000 


THREE-DIMENSIONAL 
GRAPHICS SYSTEM, 
PROCESSOR AND 
RECORDING MEDIUM 


AZEKAWA, 
YOSHIFUMI 


09603916 


6801214 


150 


06/26/2000 


THREE-DIMENSIONAL 
GRAPHICS SYSTEM 
REDUCING COLOR 
DATA/BITS IN DRAWING 
OPERATIONS FOR FASTER 
PROCESSING. 


AZEKAWA, 
YOSHIFUMI 


09604798 


Not 
Issued 


161 


06/27/2000 


Memory access system for 
selectively accessing data stored 
in memory 


AZEKAWA, 
YOSHIFUMI 
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09639066 


6580429 


150 


08/16/2000 


METHOD OF GENERATING 
DATA FOR THREE- 
DIMENSIONAL GRAPHIC 
RECORDING MEDIUM AND 
THREE-DIMENSIONAL 
GRAPHIC SYSTEM 


AZEKAWA, 
YOSHIFUMI 


09668349 


6693644 


150 


09/25/2000 


GRAPHIC ACCELERATOR 
REDUCING AND 
PROCESSING GRAPHICS 


AZEKAWA, 
YOSHIFUMI 


09676755 


6819328 


150 


10/02/2000 


GRAPHIC ACCELERATOR 
WITH INTERPOLATE 
FUNCTION 


AZEKAWA, 
YOSHIFUMI 


09756268 


6753872 


150 


01/09/2001 


RENDERING PROCESSING 
APPARATUS REQUIRING 
LESS STORAGE CAPACITY 
FOR MEMORY AND METHOD 
THEREFOR 


AZEKAWA, 
YOSHIFUMI 


09766840 


6788299 


150 


01/23/2001 


THREE-DIMENSIONAL 
GRAPHIC PROCESSING 
DEVICE FOR DRAWING 
POLYGON HAVING VERTEX 
DATA DEFINED BY 
RELATIVE VALUE AND 
METHOD THEREFOR 


AZEKAWA, 
YOSHIFUMI 


09768355 


6518969 


150 


01/25/2001 


THREE DIMENSIONAL 
GRAPHICS DRAWING 
APPARATUS FOR DRAWING 
POLYGONS BY ADDING AN 
OFFSET VALUE TO VERTEX 
DATA AND METHOD 


AZEKAWA, 
YOSHIFUMI 


09769304 


Not 
Issued 


161 


01/26/2001 


Method of generating graphic 
contents for moving image and 
recording medium 


AZEKAWA, 
YOSHIFUMI 


09778782 


6867783 


150 


02/08/2001 


RECORDING MEDIUM 
HAVING RECORDED 
THEREON THREE- 
DIMENSIONAL GRAPHICS 
DRAWING DATA HAVING 
DATA STRUCTURE 
SHAREABLE BY FRAMES 
AND METHOD OF DRAWING 
SUCH DATA 


AZEKAWA, 
YOSHIFUMI 




Not 
Issued 


T 1 

71 


06/28/2001 


Apparatus and method for 
drawing three dimensional 
graphics by controlling alpha 


AZEKAWA, 
YOSHIFUMI 
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value based on Z coordinate value 




10310829 


Not 
Issued 


41 


12/06/2002 


Microcomputer system 
automatically backing-up data 
written in storage medium in 
transceiver, and transceiver 
connected thereto 


AZEKAWA, 
YOSHIFUMI 


10322532 


Not 
Issued 


161 


12/19/2002 


Microcomputer system having 
upper bus and lower bus and 
controlling data access in network 


AZEKAWA, 
YOSHIFUMI 


10327048 


6813647 


150 


12/24/2002 


MICROCOMPUTER SYSTEM 
READING DATA FROM 
SECONDARY STORAGE 
MEDIUM WHEN RECEIVING 
UPPER ADDRESS FROM 
OUTSIDE AND WRITING 

DA I A 1U rrUMAKY 

STORAGE MEDIUM 


AZEKAWA, 
YOSHIFUMI 




JNOt 

Issued 


A 1 
41 




Detection circuit and decoding 
circuit 


AZcJvAW A, 

YOSHIFUMI 


1 f\A1 1 A A 1 

IU43 1401 


iNOt 

Issued 


1 A 
JU 


nc /no /onm 
Uj/Uo/zUU3 


Transceiver integrated circuit and 
communication module 


AZbKAWA, 
YOSHIFUMI 


1 

iuo /y4oi 


JNOt 

Issued 




i n/nT/onni 
1U/U //zUUi 


Communication module and 
transceiver integrated circuit 


A r 7TJ\i r A WT A 

AZrJvAWA, 
YOSHIFUMI 




INOt 

Issued 


on 


Uo/iU/zUUj 


Transceiver module 


A TEV A WT A 

AZ.iiJn.AW A, 

YOSHIFUMI 


11171201 


Not 
Issued 


30 


07/01/2005 


Transceiver module 


AZEKAWA, 
YOSHIFUMI 


11189837 


Not 
Issued 


30 


07/27/2005 


Optical communication module 


AZEKAWA 
YOSHIFUMI 
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Application# 


Patent# 


Status 


Date Filed 


Title 


Inventor Name 


09522360 


6388498 


150 


03/09/2000 


SEMICONDUCTOR DEVICE 
CAPABLE OF REDUCING 
NOISE 


CHIB A, OSAMU 


09533373 


Not 
Issued 


163 


03/22/2000 


Device for compressing image data 
by quantizing pixel values in 
prescribed region, device for 
decompressing compressed image 
data, and image display device 
using said devices 


CHIB A, OSAMU 


09553954 


Not 
Issued 


161 


04/21/2000 


Arithmetic device allowing 
effective utilization of arithmetic 
unit resource according to effective 
bit width of input data 


CHIB A, OSAMU 


09572947 


6545675 


150 


05/17/2000 


THREE-DIMENSIONAL 
GRAPHICS SYSTEM, 
PROCESSOR AND RECORDING 
MEDIUM 


CHIB A, OSAMU 


09603916 


6801214 


150 


06/26/2000 


THREE-DIMENSIONAL 
GRAPHICS SYSTEM 
REDUCING COLOR 
DATA/BITS IN DRAWING 
OPERATIONS FOR FASTER 
PROCESSING. 


CHIB A, OSAMU 


09604798 


Not 
Issued 


161 


06/27/2000 


Memory access system for 
selectively accessing data stored in 
memory 


CHIB A, OSAMU 


09639066 


6580429 


150 


08/16/2000 


METHOD OF GENERATING 
DATA FOR THREE- 
DIMENSIONAL GRAPHIC 
RECORDING MEDIUM AND 
THREE-DIMENSIONAL 
GRAPHIC SYSTEM 


CHIB A, OSAMU 


09668349 


6693644 


150 


09/25/2000 


GRAPHIC ACCELERATOR 
REDUCING AND PROCESSING 


CHTBA, OSAMU 
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GRAPHICS DA 1 A 




09676755 


6819328 


150 


10/02/2000 


GRAPHIC ACCELERATOR 
WITH INTERPOLATE 
FUNCTION 


CHTBA, OSAMU 


09756268 


6753872 


150 


01/09/2001 


RENDERING PROCESSING 
APPARATUS REQUIRING LESS 
STORAGE CAPACITY FOR 
MEMORY AND METHOD 
THEREFOR 


CfflBA, OSAMU 


09766840 


6788299 


150 


01/23/2001 


THREE-DIMENSIONAL 
GRAPHIC PROCESSING 
DEVICE FOR DRAWING 
POLYGON HAVING VERTEX 
DATA DEFINED BY RELATIVE 
VALUE AND METHOD 
THEREFOR 


CHEBA, OSAMU 


09768355 


6518969 


150 


01/25/2001 


THREE DIMENSIONAL 
GRAPHICS DRAWING 
APPARATUS FOR DRAWING 
POLYGONS BY ADDING AN 
OFFSET VALUE TO VERTEX 
DATA AND METHOD 

TTJT7T) "C/"\T7 


CHTBA, OSAMU 


09769304 


Not 
Issued 


161 


01/26/2001 


Method of generating graphic 
contents for moving image and 
recording medium 


CHEBA, OSAMU 


09778782 


6867783 


150 


02/08/2001 


RECORDING MEDIUM 
HAVING RECORDED 
THEREON THREE- 
DIMENSIONAL GRAPHICS 
DRAWING DATA HAVING 
DATA STRUCTURE 
SHAREABLE BY FRAMES AND 
METHOD OF DRAWING SUCH 

n AT A 

DAI A 


CHTBA, OSAMU 


09791561 


6587747 


150 


02/26/2001 


NUMERICALLY CONTROLLED 
CURVED SURFACE 
MACHINING UNIT 


CHTBA, OSAMU 


09892773 


Not 
Issued 


71 


06/28/2001 


Apparatus and method for drawing 
three dimensional graphics by 
controlling alpha value based on Z 
coordinate value 


CHTBA, OSAMU 


10255109 


6718226 


150 


09/26/2002 


METHOD OF PROVIDING 
DATA FOR NUMERICAL 
CONTROL MACHINING UNIT 


CHTBA, OSAMU 


10310829 


Not 
Issued 


41 


12/06/2002 


Microcomputer system 
automatically backing-up data 


CHTBA, OSAMU 
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written in storage medium in 
transceiver, and transceiver 
connected thereto 




10322532 


Not 
Issued 


161 


12/19/2002 


Microcomputer system having 
upper bus and lower bus and 
controlling data access in network 


CHIBA, OSAMU 


10323880 


Not 
Issued 


161 


12/20/2002 


Apparatus and method for creating 
tool path 


CHIBA, OSAMU 


10327048 


6813647 


150 


12/24/2002 


MICROCOMPUTER SYSTEM 
READING DATA FROM 
SECONDARY STORAGE 
MEDIUM WHEN RECEIVING 
UPPER ADDRESS FROM 
OUTSIDE AND WRITING 
DATA TO PRIMARY STORAGE 
MEDIUM 


CHIBA, OSAMU 


10431459 


Not 
Issued 


41 


05/08/2003 


Detection circuit and decoding 
circuit. 


CHIBA, OSAMU 


10437279 


6675061 


150 


05/14/2003 


NUMERICALLY CONTROLLED 
CURVED SURFACE 
MACHINING UNIT 


CHIBA, OSAMU 


10679461 


Not 
Issued 


30 


10/07/2003 


Communication module and 
transceiver integrated circuit 


CHIBA, OSAMU 


10733318 


6934601 


150 


12/12/2003 


NUMERICALLY CONTROLLED 
CURVED SURFACE 
MACHINING UNIT 


CHIBA, OSAMU 


10967350 


Not 
Issued 


95 


10/19/2004 


NUMERICALLY CONTROLLED 
CURVED SURFACE 
MACHINING UNIT 


CHIBA, OSAMU 


11066396 


Not 
Issued 


41 


02/28/2005 


Apparatus and method for creating 
tool path 


CHIBA, OSAMU 


11169655 


Not 
Issued 


30 


06/30/2005 


I2C bus controlling method 


CHIBA, OSAMU 


1 1 1 RQ7Q8 
ill 07 i yo 


INUI 

Issued 






upucai transceiver mouuie 


prrro A HQ A A/tT T 


11189837 


Not 
Issued 


30 


07/27/2005 


Optical communication module 


CHIBA, OSAMU 
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